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Executive
Summary

As distance education technologies become more widely avail-
able, opportunities for combining multimedia and telecommuni-
cations for delivery of adult, career, and vocational education
are expanding. This paper explores how educators are using
multimedia for distance learning, beginning with definitions of
the concepts of multimedia, hypermedia, hypertext, distance
education and distance learning. Three types of telecom-
munications technologies that are driving the distance education
phenomenon are described: (1) multimedia with broadcast
television, (2) multimedia with interactive video (television), and
(3) computer-mediated communication networks. The
educational opportunities opened up by the Internet and the
emergence of the virtual classroom provide examples of the
multiple options available for delivery of distance education.

As accessibility widens and compatibility across networks in-
creases, however, problems and issues involved in educational
telecommunications become more acute. The paper examines
some of the implications of electronic influences that are un-
bound by geographic location and the technical, structural, and
attitudinal barriers raised by resistance to technological devel-
opments. Instructional challenges and responsibilities also arise
as these new technologies alter conceptions of teaching and
learning. The review suggests that the more important barriers
may not necessarily be technical or economic, but conceptual
and organizational.

With these cautions in mind, suggestions for using multimedia
with telecommunications technologies are presented. The vary-
ing degrees of difficulty involved in using a variety of computer
programs and presentation tools for projecting multimedia
images at a distance are stressed. Options for using an oveiead
optical viewer and descriptions of experiments around the coun-
try provide detailed examples of creative uses of multimedia.




Finally, the paper suggests what adult, career, and vocational
educators need to know in order to use these technologies for
effective instruction. The degree of facilitator skill and knowl-
edge and the time and resources available all contribute to the
effectiveness of distance instruction. Most important perhaps is
* the imagination required to envision the new ways of expanding
human potential that these technological tools afford.

Information on multimedia instruction and distance education
may be found in the ERIC database using the following descrip-
tors: *Computer Mediated Communication, *Computer Net-
works, *Distance Education, Educational Technology, Educa-
tional Television, Hypermedia, Interactive Television, *Multi-
media Instruction, *Telecommunications, Teleconferencing.
Asterisks indicate descriptors that are particularly relevant.




Introduction

The widespread availability of distance education technology is
having an effect on the ways multimedia can be used for many
aspects of adult, career, and vocational education. Distance
education technologies have become more prevalent in the
United States due to shifting economic and demographic pat-
terns. Declining populations have forced small, rural schools
and their communities to choose distance education as an alter-
native to further school consolidation or transporting students or
teachers longer distances (Cahill, D’Amico, Hawkes, and Karim
1994; Hezel 1994; Nachtigal 1992). States have increased re-
"quirements for curriculum, graduation, and teacher training as
colleges and universities have toughened entrance requirements
(Cahill et al. 1994; Office of Technology Assessment 1988).
College admission standards requiring high schoo! foreign lan-
guage are a major reason many statewide efforts were initiated
" to establish telecommunication networks (Cahill et al. 1994;
Corporation for Public Broadcasting 1993). ~
The growing availability of bandwidth* and access to ever-
improving networks are influencing school districts and higher
education institutions’ adoption of telecommunications. Compe-
tition in the telecommunications industry has become more acute
due to a rapidly expanding market in excess of more than $2 bil-
lion per year. The availability of economically accessible tele-

' communication systems has also increased usage: organizations
have been established in all 50 states to provide telecommunica-
tion links or distance education technology support for educators
(Hezel 1994). Likewise, all SO states have networks connected
to the Internet (Elisworth 1994).

The search for efficiency and effectiveness has caused many
school districts and higher education institutions to change their
focus from consolidation to redesign. Thus, they become cen-
tral players in community development and sustain their viability
through two-way interactive video networks with neighboring

SBandwidth: the amount
of information that a cable
or electronic circuit can
transmit or carry at one
time.
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schools or institutions, sharing specialized instructors electronic-
ally every period of the day (Jacobson 1995; Nachtigal 1992).

The purpose of this paper is to explain how educators are using
multimedia for distance learning with these distance education
technologies. The paper explores multimedia usages with new
technologies for distance education in terms of their type and
form as they relate to systems that have evolved from the tech-
nological mix of electronics, communications, telephones, com-
puters, and television. The first section defines and expiains
these technological aspects as they relate to multimedia and dis-
tance learning and then addresses their relationship to distance
education technologies currently available for these purposes.
These technologies are categorized -as broadcast television ser-
vices, interactive video (television) networks, and computer-
mediated communication systems. The Internet, which is also
beginning to enable voice, video, and interactive data ex-
changes, is promoted as an ideal tool for adult, career, and
vocational education.

The second section briefly outlines the issues and barriers
involved in accessing distance education services and provides
philosophical support for distance learning as a viable resource
for adult, career, and vocational education. The purpose is to
synthesize issues surrounding these evolving educational services
and suggest that intelligent opposition must be seriously taken

into account when promoting the use of muliimedia for distance
learning.

The third section presents some suggestions regarding the extent
to which multimedia can be employed over telecommunication
systems to achieve the best possible learning objectives. Actual
practices and experiments are described.

The paper concludes by drawing some practice implications for
adult, career, and vocational educators. This includes sugges-
tions about what one needs to learn in order to use multimedia
for distance education purposes. Ideas are advanced about the
role imagination plays in developing the right multimedia pre-
sentation for the desired learning event.
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The intended audience for this paper is primarily the adult,
career, or vocational educator who wants to understand or know
more about what is involved when using multimedia for distance
education. The focus throughout this paper is on instructors or
facilitators using multimedia while personally interacting with
students or learners over distance education media. Acker and
McCain (1993) and Avery (1994) found that the role multimedia
interaction plays in distance education research and distance
learning theories is not yet taken into account in current
empirical research.

Consequently, this paper reflects what current literature explains
is occurring and evolving in regard to such use; however, it is
written by one who has extensively used these telecommunica-
tion technologies for educational purposes either as a student,
instructor, researcher, or developer. These experiences include
training teacher educators to use CompuServe; co-developing
SENDIT, a popular K-12 statewide computer network; initiating
a graduate program and teaching adult inservice courses over a
statewide interactive video network; and serving as an adminis-
trator for a statewide educational telecommunications council
(Dyrli 1993; Norton and Stammen 1990; Stammen 1991, 1993,
1994;-Stammen and Vetter 1994).




Multimedia and
Distance Education
Technologies

This section provides background information necessary for a
fundamental understanding of multimedia, distance education,
and related technologies that bring about distance learning.
Three types of educational telecommunication delivery systems
are described: broadcast television services, interactive tele-
vision networks, and the evolving computer-mediated communi-
cation systems. The latter encompass online commercial ser-
-vices and the Internet, which provide universal access to oppor-
tunities and various research and educational resources for adult,
career, and vocational education. The conclusion summarizes
how a combination of these tools provides a multitude of options
for educators to use multimedia as an interactive communication
tool for distance learning purposes.

Multimedia

Multimedia is a powerful tool for making an instructor more ef-
fective. It increases the instructor’'s power of communication
within a learning environment to convey a message more force-
fully. Multimedia is an innovative way to share information and
motivate learning (Holsinger 1994; Rosenborg et al. 1993). Its
definition has evolved from an assortment of connected audio-
visual tools to the way computers are used to present and com-
bine text, graphics, audio, and video (Busch 1994; Hofstetter
1995; Krcl 1994; National Information Center for Educational
Media 1981; Schwier and Misanchuk 1993).

Charp (1995) cites portions from Hofstetter’s (1995) latest book,
Multimedia Literacy, which lists four qualifiers essential to
defining computerized multimedia. First, there must be a com-
puter that can coordinate what is seen and heard and provide a
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means of interaction. Second, there must be links that connect
the information. Third, there must be navigational tools.
Finally, there mus: be ways to gather, process, and communi-
cate one’s own information and ideas. "If one of these com-
ponents is missing, you do not have multimedia. For example,
if you have no computer to provide interactivity, you have
mixed media, not multimedia. If there are no navigational tools
to let you decide the course of action, you have a movie, not
multimedia. If you cannot create and contribute your own
ideas, you have television, not multimedia” (Charp 1995, p. 4).

For the purposes of this paper, multimedia constitutes the use of
one or all of the following systems for distance learning by
adult, career, and/or vocational educators:

« A mix of audiovisuai tools connected to an interactive video
(television) studio console

o The retrieval of presentations containing a mix of text,
graphics, audio, animation, and video via online computer-
mediated communication

¢ A computerized multimedia system used with telecommuni-
cation technologies

Hypertext and hypermedia technologies are categorized with
multimedia technologies in this paper even though specific tech-
nological definitions may differ (Vetter 1994). Hypertext is a
nonlinear way (more than one way) of presenting information
that allows users to access related documents from a single
computer screen. Hypertext documents are linked to other tex-
tual documents stored in computer files. These documents have
word(s) that are highlighted so they can be selected (clicked on
using a computer mouse) to access additional information about
selected word(s) on subsequent pages. Hypermedia is an exten-
sion of these hypertext files because they can also provide
graphic pictures, images, and audio clips. Full-motion pictures
can also be accessed through hypermedia (Vetter, Spell, and
Ward 1994). Discrete hypertext uses specific indicators to
denote the existence of additional related information; the
learner activates the indicators by using a computer mouse to
point and select (click) in order to access additional information.
The learner can choose to continue to explore the additional




information or return to the point of departure and continue the
original path (Schwier and Misanchuk 1993).

Multimedia technologies have great potential to empower learn-
ers’ mastery of higher-order thinking skills. The leverage that
sophisticated multimedia provides stems not from any single
characteristic but rather from a synthesis of multiple attributes
such as the following (Dede 1992):

learning via structured discovery;

motivational power;

ability to tap multiple learning styles;

weblike representations of knowledge;

enhanced mastery through learner authoring materials;
the collection of rich evaluative information; and
technoiogy-supported collaborative inquiry.

In essence, distance education instructors can be empowered to
extend their presentations beyond linear (one-way delivery)
multimedia capabilities available in their studios. They can
develop new types of instructional strategies by taking advantage
of computer-based, nonlinear hypermedia technologies that pro-
vide immediate access to interactive presentations containing
sound, video, text, and graphics upon command (Dede 1992;
Stammen 1995). -

Distance Education and Distance Learning

Distance education and distance learning are different terms that
are often used interchanseably. Basically, distance education is
a structural term that refers to the hardware, the school building
architecture, the equipment in the classroom, and all the
"things" of production necessary to deliver instruction. Distance
education-also involves the policies and regulations that dictate
choice, access, and usage, which form a structure in which
teachers teach and learners learn (Cahill et al. 1994). Silvery
and Cochenour’s (1993) literature review found scholarly, but
conflicting, perspectives regarding distance education defini-
tions, so they developed their own comprehensive definition:




We define ‘distance education’ as an academic discipline
dedicated to an organized system of transferring (deliver-
ing) purposive educational information and mate -ials to a
receiving individual(s) and/or group(s), for a planned
educational experience or result; through a medium
(technical, mechanical, electronic, or any other) other
than the conventional face-to-face (interpersonal) class-
room relationship. There may or may not be immediate
two-way communication, and the recipient(s) will not be
under the continuous immediate direction of the sender
(facilitator or teacher), nor in the same classroom. Pro-
gress of the learning (individual(s) (receivers) may or
may not be monitored and/or evaluated, depending on
the existence of any contractual arrangements. (p. 37)

Distance education, for the purpose of this paper, conforms to
-this definition, but the empbhasis is on a form of instruction
characterized by the physical separation of instructor (resource
person or educator) from student (leader or learner), except for
the occasional face-to-face meeting possible during some pro-
jects. It allows opportunities for instructor interaction, whether
live or mediated, as well as for learner interaction (Keegan
1986; Zigerell 1984).

Distance learning is the learning that results from instruction
that enables learners who are physically separated from the in-
structor to interact with that instructor, and possibly with other
learners, through a range of technologies. These technologies
empower learner and instructor with the interactive capacity to
acquire needed feedback. This includes the opportunity to hold
discussions to clarify, illustrate, and assess instructional mate-
rials or activities that are specifically targeted toward the dis-
tance learner (Cahill et al. 1994). Distance learning is a broad
term encompassing technology that extends the learning com-
munity beyond the classroom walls and refers to the actual
learning process(es) that goes on in the distance education envir-
onment (Woronov 1994).

Distance learning in the context of this paper involves the deliv-
ery of instruction via telecommunications technologies. These
cistance education technologies have the capacity to integrate
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and use multimedia technologies that are either part of the in-
structor’s interactive (video) television console or an integral
part of a computer attached to network media.

Distance education has become a way to provide access to
through a variety of telecummunications technologies to diverse
learners who are place bound, bound by distances, or bound by
economic efficiencies and/or policies (Johnstone 1991). Efforts
to transform electronically the ways in which people communi-
cate with one another are continuing to gain momentum and

simultaneously enlarging the nation’s capacity to educate
(Adams 1993).

Technology’s growing capacity to facilitate instruction at remote
sites could well produce a watershed for education in the 1990s
(Jacobson 1994). This phenomenon is being enhanced by edu-
cators who advocate live, two-way video connections that can
bring "virtual" classrcom experiences into learners’ homes,
workplaces, and other settings (Vetter 1994). Throughout the
nation, state agencies are cooperatively developing telecommuni-
cation infrastructures to meet their various educational needs
(Hezel 1993). This is being achieved as policy leaders strive to
overcome technical, structural, and attitudinal barriers in local,
state, and national environments (Hakes, Sachs, Box, and
Cochenour 1993; McNeil 1990).

Telecommunication Technologies

What are the telecommunications technologies that are driving
the distance education phenomenon? Gufstason (1989) outlines
how Johnston, a pioneer in television and telecourse research,
developed categories for new communication technologies by
promoting the following three classifications:

1. Telecommunication technologies that are passive and linear
(one-way delivery) such as radio, audiotape, broadcast tele-
vision, and videotape, are classified as Level 1.




SInstructional Television
Fixed Service: a set of
microwave frequencies
that have been designated
for use by educational
facilities; allows television
transmission over about
20 miles.

———

2. Level II classification is for telecommunication technologies
that are interactive (two-way communications) such as radio-
correspondence, telephone, computer and modem, interactive
videodiscs, instructional television fixed service (ITFS®),
two-way audio and video via satellite, or electronic mail
between microcomputers.

3. Level IlI-classified telecommunication technologies are an
integration of passive linear and interactive communications
such as using videodiscs with full-motion video that can
query and respond or combining computer conferencing with
a correspondence course.

Distance education technologies can be categorized according to
the type of technology and the form of delivery. The type and
form affect the degree of instructional interactivity. Distance
education delivery may be ong of these types: two-way audio/
two-way video, two-way audio/one-way video, one-way video,
one-way video/one-way audio, or telephone/modem. The form
of delivery is sorted according to such technologies as micro-
wave, satellite, optical fiber, cable, and telephone (Cahill et al.
1994).

The form of telephone delivery can be defined in accordance
with the size of the line (bandwidth) and the speed rate at which
various data can go through these transmission lines. Telephone
companies lease digital compressed video via T-1 and DS-3 con-
duits for two-way interactive video services. One T-1 conduit
uses the capacity of 24 telephone lines, whereas the DS-3 con-
duit uses the capacity of 28 T-1 lines to transmit various forms
of video/sound/data services. Some telephone companies can
lease cable connections that use analog fiber optic cable. A
fiber optic cable is a thin glass or plastic filament surrounded by
a plastic jacket or cladding that can be used to transmit data by
placing a controllable light source at one end and a light-
sensitive receptor at the other end (Helmers 1989).
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Some terms used here are defined or explained as follows:

e A communicarion channel or circuit is a path for the
movement of electrical signals. It is also called a line

or a link and can be several inches or several thousand
miles long.

o The carrying capacity of a circuit is called the band-
" widrh. 1t is usually expressed either in bits (binary
digits) per second or hertz.

o An analog signal is one whose (wavelike) amplitude
varies continuously over time, and it is illustrated as a
sine wave., '

o A digital signal is a set of two discrete values that are
electronic amplified characters in the form of 0 and 1,
denoting off or on signals.

« All electrical signals are subject to attenuation (weaken-
ing or becoming thin in consistency), noise, and other
transmission impairments.

» Although digital signals are quite resistant to corruption
from noise and attenuation, the degree to which the cir-
cuits are insulated and protected minimizes these -
impairments.

These technological descriptions are basic definitions. Educa-
tors and facilitators interested in more intricate technological
details should rely on detailed explanations provided by the
technicians and engineers familiar with such services in their
geographical area (Van Horn 1995b). The key factor in deter-
mining the type of telecommunication technology for distance
education services is to match the size and type of geographic
area to be served with the telecommunication service deemed
appropriate for the needs of the educational units involved
(Corporation for Public Broadcasting 1993).

11



The current evolution of telecommunication services for distance
education draws upon the capacity of three industries that pre-
viously had not been so dependent upon each other. The indus-
tries involved with computers, television, and communication
have brought about a convergence of their technologies that
resemble functional system building blocks. They are merging
computers, imaging, communications, and television into new
distance education technologies (Hodge 1995). This evolution
has resulted in three types of instructional delivery systems:
broadcast television systems, interactive video (television)
services, and computer-mediated communication networks
(Barnard 1992; Stammen 1995). The following sections explain
the nature of these three distance education vehicles that can use
multimedia technologies.

Multimedia with Broadcast Television Services

Broadcast television services are those distance education ser-
vices which originate from studios providing one-way video
transmission and limited two-way audio interactivity. The
productions are most often developed with the instructional
design, format, and presentation technologies used in commer-
cial television programs. The format is designed for large
audiences located over vast geographical areas. A distinguishing
feature of broadcast services is that the teachers (facilitators)

cannot see the students (learners) (Corporation for Public Broad-
casting 1993).

These services have been referred to as long, long distance edu-
cation particularly because the microwave distribution covers a
wide area transmitted through the following forms:

e Locally or regionally via towers
o Regionally or nationwide via satellite
o Worldwide via a combination of carriers

The satellite distribution area is referred to as a footprint. A
wide area could cover the entire world if the microwave config-
uration is developed by the providers to link a variety of trans-
missions over satellites and towers to make the microwave con-
nections. The public is familiar with commercial television’s




ability to establish contact anywhere in the world during live
newscasts. These broadcast systems use the type of delivery
acquired from studios that send their one-way video signal by
satellite, coaxial cable, or long-range terrestrial microwave
transmission. Microwaves are analog signals that are trans-
mitted through the air, between pairs of microwave antennas
mounted on towers, the only requirement being that the antennas
must be in sight of each other. A satellite link is a microwave

connection with one of the repeaters® in orbit around the earth
(Helmers. 1989).

Due to the high costs of two-way audio and video over great
distances, educational broadcast forms of technologies typically
have provided only full-motion, one-way video to the receiving
sites where the students (learners) reside and view the instructor
(facilitator). The instructor can hear, but cannot see the stu-
dents. However, in most long-distance situations, oral feedback
to the instructor is minimal or selective via telephone connec-
tions. The programming often emulates commercial or public
television broadcast quality. There are many ways to develop
one-way multimedia presentations, with the assistance of instruc-
tional designers, support staff, and studio technicians (Corpora-
tion for Public Broadcasting 1993). Other than these additional
support services, broadcast television services employ the same
multimedia concepts used for interactive video (television)
services.

Multimedia with Interactive Video (Television)
Services

Interactive video (television) services generally use the type of
telecommunication technologies over closed networks provided
by full-duplex technology (synchronous two-way video and
audio). This means real-time extension of the regular classroom
situation whereby ail participants—both local and remote—can’
communicate or fully interact during classroom activities (Hakes
et al. 1993).

Multimedia technologies are standard equipment for interactive
video (television) transmission across most postsecondary or

SRepeater: device that re-
ceives an electrical signal,
boosts it in order to in-
crease the possible trans-
mission distance, and re-
transmits it.

o
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SEthernet: a popular local
area network technology
developed by Xerox that
interconnects mulitiple

computer workstations.

local area vocational distance education systems. An instruc-
tor’s console is standard studio equipment in distance education
classrooms providing two-way interactive video (television)

_services. (Figure 3 on pg. 48 depicts a multimedia console.)

These c~nsoles have a switch panel to control the video format
shown on the system’s television monitors located in classrooms
throughout the network. There are attachments to connect com-
puters and a document camera or overhead optical viewer capa-
ble of illustrating three-dimensional objects or displaying photo-
graphs, charts, maps, and any type of information from books.
The camera that captures these documents has a zoom capability
that can enlarge the tiniest object to be shown across a full
television monitor (Tykwinski and Poulin 1991).

This same two-way interactive video network panel has switches
to activate a videocassette recorder, slide transfer system, film
transfer system, microscope camera, videodisc player, character
generator, and a chalkboard or Marlite board. A fax machine,
laser printer for the computer, and a regular telephone are
located near the instructor’s console.

The computer connections to an internal video output can make
it possible to use computer-generated presentation software in
full color and high-quality digitized sound. It can also connect
to other peripheral devices such as a CD-ROM in a microcom-
puter or a modem to access data through telephone lines. In
some networks, the studio consoles can be wired to a univer-
sity’s ethernet* with direct connection to the Internet in order to
ret ieve and illustrate video and sound presentation stored in
computer files located somewhere in the Internet-connected com-
puters in other states (Stammen 1995).

The heart of regionalized telecommunications networks is the
local telephone companies and cooperatives, usually called local
exchange carriers (LEC). There are approximately 1,400 LECs
in the United States including 22 Bell operating companies
(BOCs). Although the latter are in urban areas, they connect
rural LECs to AT&T and other long-distance carriers. BOCs
serve about 80 percent of the households in the United States,
but most rural areas are served by 1,400 independent (non-Bell)
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telephone carriers. Consequently, seven different national asso-
ciations plus a number of state associations exist and are con-
cerned with the politics of policies, standards, and rates (Parker,
Hudson, Dillman, and Roscoe 1989).

The access to two-way interactive video (television) services is
no longer confined to closed- circuit networks. Kinko’s, a retail
chain of photocopy centers, is linking its stores nationwide with
a Sprint videoconferencing and data network using both desktop
and group videoconferencing systems from PictureTel. A custo-
mer is able to open a video link with another store or with any
of the 3,000 public or private videoconferencing rooms located
in 38 countries. This means a person can dial a toll-free num-
ber and pay a fee per half hour to operate the system, which
provides the capability of presenting multimedia information
during the distance conference ("Videoconferencing Comes to
the Corner Store" 1994).

The major trend in telecommunication technology is the merging
of voice, data, video, text, and graphics in a single stream of
electronic communications. This integration through digitization
is leading to many technological opportunities for educational

institutions via desktop multimedia, video fileservers® for on- - ‘Fileserver: a device that
demand video, video transfers on the Internet, and data and stores and distributes files
voice handiing by cable operators (Hezel 1994). For example: to each computer on a

local area network.

Integrated services digital networks* (ISDN), frame “Integrated Services Digital

relay, and asvnchronous transfer mode (ATM) are exam- Network: a digitized tele-
ples of digital transport systems and protocols that communications network
improve educators’ abilities to transmit instructional allov:ing transmission of
messages at faster speeds using the public networks. Just video, voice, and data

in the last year, states and educational institutions have over the same channel.

made swift moves to enhance digital services. Tennes-
see, North Carolina, and California are just a few states
that have begun to use ISDN at various levels of educa-
ton. Florida and North Dakota are both developing
frame relay capabilities, and Florida and North Carolina
are moving toward ATM uses. (p. 7)

Analog video networks are still considered the medium of choice
for secondary schools due to the appropriateness of having a




$Compressed video: video
that is reduced to lower

the amount of space need-
ed to store and transmit it.

SSwitched 56: Transmis-
sion network operating at
56 Kilobits per second
{Xbps) that allows dial-up
videoconferencing.

monitor for each participating classroom. Such systems provide
supervision. Voice-activated, compressed video® networks have
only one monitor showing the receiving site that is speaking
(Hakes ef al. 1993; Hezel 1994). Major improvements are rais-
ing the level of educators’ acceptance of compressed video
media, especially in higher education, in such states as Ver-
mont, Wyoming, Georgia, North Dakota, and 15 others. New
generations of higher-power digital satellites are evolving for
widely dispersed, rural populations that are not easily served by
these modernized land systems. A number of states such as
Georgia and Louisiana have distance education systems develop-
ed through a partnership with the Public Broadcasting Service
known as the Satellite Educational Resources Consortium
(SERC), begun with federal Star Schools funding. Likewise,
the public broadcasting agency is the coordinator for video
telecommunications in Kentucky, South Carolina, Nebraska, and
Hawaii (Hezel 1994).

Video teleconferencing systems are two-way, interactive video
units that are not permanently fixed in a classroom or confer-
ence studio. Video teleconferencing is closed-circuit television
typically transported over a telepkone network and/or a local-
area digital network. The use of pictures, graphics, and visual
cues categorizes video teleconferencing as a distance education/
multimedia telecommunication technology. Portable units that
include a television monitor attached to peripherals enable the
video and voice images captured by a video camera to be com-
pressed and transmitted across telephone lines equipped with
Switched 56f compressed transmission equipment. In a video
teleconferencing system, one cai use a computer mouse to point
and click on a phone book image on a monitor, selecting and
automatically dialing a person’s number. When that person
answers, the caller sees his or her live video image in a small
window on the monitor screen. (The person receiving the call
also sees the caller on his or her screen.) If the unit is a
desktop video teleconferencing system, all computer documents
can be made available for viewing on the respective screens;
they can be annotated to express ideas, files can be transferred,
and the incoming calls can be logged in (Rosenborg et al. 1993).
Another development in video teleconferencing is a large black-
board-style portable screen unit (LiveBoard ®Xerox) containing
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a computer and its peripherals along with an infrared emitting
pen than can be used for computer input by either touching the
screen or actually writing on it. Whatever is written on this
simulated blackboard can be saved in a computer file. Live-
Board can also display (video/computer/sound) input received
from remote LiveBoards connected via modems and phone lines,

enabling real-time video conferencing among users (Schuster
1995).

Simple video teleconferencing uses such systems as the AT&T
VideoPhone 2500 between two locations. Video and computer
technologies overlap each other as computers edit video and
video is used to help communicate a message through compu-
ters. This has created the phenomenon known as the desktop
video. It is the marriage of video and computers and is still in
its infancy. It captures still video images, the input and display
of full-motion video from a VCR, the taping of computer
images overlaid on one video source and recorded on a VCR,
and the digital storage (and retrieval) of compressed video
signals (Rosenborg et al. 1993). QuickTime is an example of
desktop video that runs on a medium-performance Macintosh
(Thornburg 1994). "QuickTime is a system software extension
that establishes a common file format that can fit different
software and hardware applications. This capability makes
QuickTime one of the most important breakthroughs for
Macintosh-based multimedia" (Holsinger 1994, p. 37).

For cost comparative purposes, QuickTime system attachments
for microcomputers cost about $200 and VideoPhone systems
cost less than $1,500 as opposed to NEC’s experimental virtual-
reality teleconferencing system enabling three-dimensional
viewing across DC-3 (ATM) lines at about $150,000 per station
(Krasilovsky 1995; Rosenborg et al. 1993). Middle cost range
for a fundamental video teleconferencing spectrum is the Hitachi
DP-2000 videophone and PictureTel—between $15,000 to
$20,000 with upgrades for multipoint capability over ISDN or
Switched 56 compressed transmission over telephones at around
$60,000 ("Videoconferencing" 1994).

Distance education telecommunication networks use such techno-
logical forms as uncompressed digital video, DS-3 (28 T-1
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lines), analog fiber optic lines, or telephone compressed video
(T-1) lines. Some networks combine terrestrial (land-based),
digital, and andalog networks. This form of delivery generally
provides full two-way audio, video, and multimedia display
capabilities. Terrestrial microwave with point-to-point receivers
at specific schools (or "broadcast” to receivers at schools
throughout the area) provides partial interactivity, which is
known as Instructional Television Fixed Service (ITFS) or one-
way video and multimedia presentation with two-way audio.
However, recent enhancements have made it possible to provide
full two-way interactivity. Options for interactivity are expected
to grow with the increasing use of very small aperture terminal
(VSAT) satellite technology for the return of data and voice
communications from schoois to distance learning program pro-
viders via satellite. '

The same holds true with emerging long-distance point-to-point
and multipoint videoconferencing systems. These telephone-
television (compressed video) conference units use the telephone
infrastructure with its dial-up capabilities. Multimedia presen-
tations are provided by connecting microcomputers and/or an
overhead optical viewer with ports for computers and related
peripherals such as the optical overhead viewer, which is
explained elsewhere in this paper and featured in figure 3

(p. 48).

Computer-mediated Communication Networks

A computer communication network is a group of computers
connected together in some way so that they can send informa-
tion back and forth among themselves (Ellsworth 1994). The
transmission of text or multimedia data from computer to com-
puter(s) over telephone lines, coaxial cable, fiber optics, and
microwave signals via satellite links, or any combination over
these transmission lines constitutes the computer-mediated
(tele-)communication category. Computer-mediated communica-
tion gained wide acceptance in the past decade because of the
Internet (explained later in this section) and the following
commercial online services (Seguin and Seguin 1995):




DELPHI Internet, (800) 695-4005; INFO@delphi.com

e-World by Apple, P.O. Box 4493, Bridgeton, MO 63044-
9718

GEnie, (800) 638-8369

America Online, (800) 827-6364, ext. 4857

Prodigy, (800) 448-8000

CompuServe, (614) 457-8600; (800) 848-8990

These services enable an individual with a personal computer to
interconnect with various microcomputer and/or mini-mainframe
computers to transmit electronic messages via modem over tele-
phone lines and/or through direct connections over high-speed
eonduits. Participants at any number of sites can engage in real-
time (synchronous) interaction by entering messages at the key-
board and reading messages as they appear on the screen. Mes-
sages can also be held by a computer host until the user checks
in to retrieve these messages (asynchronous). Such information
can be in the form of text, graphics, or data, video, audio, or
any combination (Jacobson 1995).

The most commonly used type of computer communication is

the text-based bulletin board among members of a computer net-

work. In 1994, there were over 600 national services aggrega-

tively providing several thousand bulletin boards that can be

accessed online by the public, particularly from the nationwide

networks (the Internet) developed by the government in conjunc-

tion with university and college systems (Ellsworth 1994). This

does not count the private or closed-circuit bulletin boards used

in corporate/business environments. The service may involve

only a microcomputer and modem transferring messages with a

connection to an online network. The category also includes

computer conferencing? (text-based) systems, library search and *Computer conferencing:
retrieval, exchange of computer application programs, access of  linking of computers via
CD-ROM or stored hypertext, and other types of computer t°'°‘;(°mm“"‘°°t'°“s net-
hypermedia presentations (Barnard 1992; Ellsworth 1994). The z:rd;x:sizr’n:;za:np:: e
transmission technology for all these types of computer-mediated  and other activity.

data is digital, which is becoming the prevailing mode for multi- =
media telecommunication technologies (Burger 1993).
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An important trend affecting the advanced usage of computer-
mediated communications is the formation of the virtual or elec-
tronic library. This evolution has been brought about because
computers are cheaper and faster, are shifting focus to the needs
of general users rather than technicians, and have the ability of
advanced applications to make extensive use of multimedia ob-
jects (Kline 1994). Examples of objects are word processors,
presentation programs, video editors, page layout applications,
and data management software. In other words, distance educa-
tion multimedia objects are tools used to manage and manipulate
information with a computer that is online and connected to
other computers through whatever connection is made available-

- to whatever network the computer is attached to at the time
(Barnard 1992).

When its physical location is identified by an access path,
information can be stored and retrieved virtually anywhere. A
library may be a method of access to information regardless of
where it is and what form it is in. A virtual library has some-
times been referred to as a "library without walls," "digital
library," or a "logical library." The key to a virtual or elec-
tronic library is the transparency of use and the ease of con-
necting libraries through the Internet (Goodrich 1994).

In the "virtual" classroom, the facilitator and learner are both at
different times and different locations. Such virtual classrooms
are being enhanced by unique computer programs (Frand 1994).
Computer authoring programs, object-oriented programming,
and multimedia/hypermedia programs are powerful representa-
tional architecture that support visualizations involving computer
graphics and video. They can be combined to create a richly
detailed virtual world in which interconnections among data can
be made visually explicit. As these kinds of multimedia envir-
onments become more common, instructional designers will face
new types of challenges to match a mixture of textual, auditory,
visual, and psychomotor presentations to varied learning styles
(Dede 1992; Vetter 1994).

Due to the rapid growth in technology, instructional applications
are gradually shifting away from tutorials, simulations, games,




and drill-and-practice to multimedia/hypermedia environments
designed to motivate and guide exploration. These environ-
ments can.mimic real situations to enhance learning by reaching
a broader range of student learning styles than any single
medium. Learning situated in these virtual worlds can be simi-
lar that in to real-world settings. The knowledge and skills
being applied will be more likely to transfer and be strongly
motivating when designers incorporate elements that stimulate
fantasy, challenge, and curiosity to increase emotional
involvement.

Broade: ranges of sophisticated uses for distance education will
develop when the telecommunications capabilities are enhanced
with widely distributed high bandwidth. This will constitute a
synthesis of artificial (virtual) realities beyond the current
capabilities of moving images, broadcast and narrowcast televi-
sion, videotapes, videodiscs, multimedia, and hypermedia tech-
nologies (Dede 1992). The current limitations do not reside in
computer and teleccommunications technology, but rather in the
lack of bandwidth that makes circuit connections from one loca-
tion to other distant locations (Gilder 1994).

The Internet

Computer-mediated communications became widespread in edu-
cation because of the Internet. Internet connections were
originally developed with funds from the National Science Foun-
dation (NSF) to transfer research data over long distances using
the capacity of supercomputers. Transmission of text-based
messages evolved during this development early in the 1980s
and gradually became the main reason people used the Internet,
making it easy to communicate between colleges and universities
throughout the United States and many other nations. Figure 1
illustrates the extent to which the Internet was used throughout
the world in 1994, (This map was accessed with FTP?}, a com-
puter file transfer protocol application from Internet resources
and printed when it appeared on the computer monitor in the
author’s office.)

SFTP (File Transfer Proto-
col): process that allows
a user linked to one net-
work host to access and
transfer files from another
host.
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Figure 1. Worldwide use of the Internet, 1994
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Distance education courses using text-based documents trans-
mitted by electronic mail, listservs, newsgroups, computer con-
ferencing, and other computer online services are prevalent in
the Internet computer-mediated communication environment
(Xrol 1994). Figure 2 shows an example of how adult educa-
tion opportunities are being communicated over the Internet via
listservs. This particular message provided considerable detail
about the content of the courses being offered over the Internet.

E’gio%: gubie@tnpubs.enet.dec.com ("I, Dubious: LKG1-3/L12, DTN 226-5144 16-Feb-
1 ")

> Message-ID: <9402161813.AA11034@enet-gw.pa.dec.com >

> Subject: Online Courses at the University of Western Ontario

> Date: Wed, 16 Feb 94 10:13:25 PST

> X-Received: by usenet.pa.dec.com; id AA25790; Wed, 16 Feb 94 10:13:58 -0800

> Please respond to the sender of the original note.
>

> a4 39 3¢ 246 34 2k 2¢ a4 24¢ 3k 2 2k 24 24 3K 2 2k 34 2 24 2¢ 34 3¢ e 24 2 e 24 2 3k 4 3 24¢ 3k 3k 3 24 2k 3 3¢ ke 3k 3 2k 3k 2 e 3¢ 3k e e e ahe e Ae Ae e e e e A A A ke e Ak Ak A Ak ke

>* BEHRE  wareR #aaEd ##e## * The University of Western Onterio  *

>*# # # # # * Faculty of *

>* HH#HH # # ###  * Part-Time and Continuing Education *

> % # # # # % 3k 24¢ 38 34 2k 3¢ 8¢ 34¢ 2k 34¢ ke e 24¢ 2k 3¢ ¢ Ak k¢ 3¢ 3¢ ke 3¢ e A ¢ e A A A %

>* § # o HRREE RERER x % WESTERN ONLINE * %

>* * % Winter 1994 * %
>*************************************